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(57) Abstract: A method and apparatus for obtain- 
ing information about an object through interaction 
between a mobile station (MS) and a computer net- 
work such as the Internet, and communicating the in- 
formation to the MS. A digital camera obtains an im- 
age of an object, such as a geographic region proxi- 
mate the MS, which is then transmitted through the 
mobile communications system to the computer net- 
work. A converter server such as an Optical Charac- 
ter Reader (OCR) server interfaced with the global 
computer network converts the digital image to a text 
format which is then compared, along with a gen- 
eral location identifier of the MS to geographic data 
stored in a location database connected to the global 
computer network. Based on a comparison of the 
converted text data and the general location identi- 
fier of the MS to the geographic data stored in the 
location server, a precise location of the MS is deter- 
mined and transmitted to the MS. 
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METHOD AND APPARATUS FOR PROVIDING LOCATION INFORMATION THROUGH A WIRELESS COM- 
MUNICATIONS NETWORK 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

The present invention provides a method and 
apparatus for obtaining information using a mobile 
station (MS) through interaction with a communications 
network . 

10 

2 . Description of the Related Art 

In mobile communications systems it is often 
desirable to pinpoint with relative accuracy a geographic 
location of a mobile station. Such exact location 

15 information can be used for numerous purposes such as, 
for example, to provide directions to a system user of 
the mobile station who is lost or trying to avoid road 
congestion, directing the system user to a nearby service 
provider (e.g. to obtain gasoline, automotive repairs), 

20 obtaining information about a location or object 
proximate the mobile station, etc. Several techniques 
are known for obtaining a general location of a mobile 
station. For example, the general location may be 

determined using Location Service Area (LSA) 

25 identification techniques employed in known SoLSA 
techniques. The LSA is a location service area 

corresponding to the cell coverage area of a particular 
mobile network cell through which the MS communicates. 
Other location determining techniques are discussed in 

30 WO-9205672; U.S. Patent No. 5,128,925; WO-9727711; EP 0 
93 0 513 A2 and WO- 9819479 . 

Although such prior art systems are useful in 
that they may provide for the communication to a MS of 
information pertaining to a general or large surrounding 
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geographic area encompassing the MS, such known 
techniques do not identify, with relative pinpoint 
accuracy, an exact location of a MS . Thus, a user of a 
MS cannot be informed of pertinent information concerning 
the immediate geographic area surrounding the MS. 



SUMMARY OF THE INVENTION 

The present invention improves over prior 
locator and information systems by providing a method and 
apparatus for identifying a precise location of a mobile 
station through interaction with a mobile communications 
network and a global computer network. This is 

accomplished, in accordance with one embodiment of the 
present invention, by inputting to a subject mobile 
station, a digital image of a geographic location 
surrounding the subject MS or an object proximate the MS 
and transmitting the digital image through a mobile 
communications network, such as a General Packet Radio 
Service (GPRS) network or a Global System for Mobile 
Communication (GSM), servicing the MS. The digital image 
is then conveyed to a global communications network, such 
as the Internet or World Wide Web, through an access 
port. A conversion server is accessible through the 
global communications network for converting the digital 
image data to text data which is then forwarded to a 
location server, also accessible through the global 
communications network. The location server receives a 
general location address of the MS by, for example, 
identifying a base station through which the MS 
communicates and, utilizing the general location address 
and text data, compares this information to geographic 
location information stored in a database. The stored 
geographic location information is typically a library of 
regional street maps and landmarks contained in a 
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database 1 ocated in or accessible by the location server. 
Once the exact location of the MS is determined, the 
location information is transmitted back to the MS. 

The determined location information can be used 
5 in numerous applications. For example, in one embodiment 
one or more service servers can be accessible to the 
global communications network to provide a host of 
information services tailored to the determined MS 
location. Such services may include providing a local 
10 street traffic report, a weather report, as well as the 
identities and locations of the nearest goods or service 
providers to allow a MS user who may be in need of 
immediate goods/services to locate such goods/services, 
e.g., the location of a nearest gasoline station or 
15 automotive repair center, etc. 

In another embodiment, a digital image of an 
object or location proximate the MS is obtained and 
transmitted, through the MS, to a computer network. The 
computer network, in turn, analyzes the image, obtains 
2 0 information concerning the image and transmits such 
obtained information to the MS. For example, the object 
may be a consumer product (e.g., an automobile) and an 
MS user may desire to obtain information, such as 
product safety information, concerning the automobile. 
25 In accordance with the present invention an image of the 
automobile can be transmitted by the MS to the computer 
network to allow the computer network to retrieve 
desired information relating to the automobile. 

Other objects and features of the present 
30 invention will become apparent from the following 
detailed description considered in conjunction with the 
accompanying drawings. It is to be understood, however, 
that the drawings are designed solely for purposes of 
illustration and not as a definition of the limits of 
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the invention, fo:: which reference should be made to the 
appended claims. It should be further understood that 
the drawings are merely intended to conceptually 
illustrate the structures and procedures described 
5 herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, wherein like reference 
numerals denote similar elements throughout the several 
10 views: 

FIG. 1 depicts a block diagram of the system 
architecture of the presently preferred embodiment ; 

FIG. 2 depicts a block diagram of the system 
architecture of one alternative embodiment; 
15 FIG. 3 depicts a flow chart of the method in 

accordance with one embodiment of the present invention; 
and 

FIG. 4 depicts a flow chart of the method in 
accordance with another embodiment of the present 
2 0 invention 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

A system 10 for providing accurate location 
information to a mobile communications network user in 

2 5 accordance with a currently preferred embodiment of the 

present invention is illustrated in FIG. 1. System 10 
provides interaction and communication between a mobile 
station 12 and a computer network 18. The computer 
network may be, for example, the Internet, or World Wide 

3 0 Web, and these terms are used interchangeably herein. 

The MS 12 may be a mobile telephone, a personal digital 
assistant (PDA) as well as any other type of wireless 
communication devices including a laptop computer with 
wireless communication capability. The MS 12 
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communicates with other mobile stations in a manner well- 
known to those having ordinary skill in the art, through 
a mobile communications network 14 such as a Global 
System For Mobile Communication (GSM) or a General Packet 
5 Radio Service Network (GPRS) . A GPRS network 14 is 
represented in FIG. 1. Also as is known in the art, 
network 14 is capable of communicating with the computer 
network or Internet 18 through wireless transmission to a 
receiver at an Internet access port 16 for providing a 

10 path for information to be exchanged between the MS 12 
and the Internet 18. System 10 further includes a data 
conversion server 2 0 for converting digital image data to 
a text format, as is known in the art. A suitable server 
for this purpose is an Optical Character Recognition 

15 (OCR) server. A location server 22 is also accessible 
through the Internet 18 to obtain specific and precise MS 
location information in a manner set forth below. 

When a user of the MS 12 desires to know his or 
her exact location, the user will obtain a digital image 

20 of a geographic location proximate the MS. Such a 

digital image may be of a building, an intersection with 
a street sign, a landmark, etc., and may be obtained 
through the use of a digital camera 13 . In a preferred 
embodiment, camera 13 may be combined with the MS 12 to 

2 5 form a single component, as more fully described in WO 

96-38762, or may be a separate unit capable of being 
interfaced with che MS 12. In the latter case, camera 
113 and mobile station 112 can be interconnected using a 
fixed transmission line. Alternatively, the digital 

3 0 image can be downloaded to the mobile station 112 from a 

data storage device, such as a floppy disc onto which the 
image has been stored. The digital picture obtained by 
the camera 113 will thus be transferred from the camera 
to the mobile phone via the fixed transmission line. As 
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an alternative, the digital camera 113 and MS 112 may 
both include Bluetooth transceivers for providing 
wireless communication therebetween. Moreover, the 

digital camera may be mounted to a dashboard of an 
5 automobile and electrically or wirelessly connected to an 
MS such as a car phone. The digital camera could then be 
controlled by hardware or software contained in the 
automobile for positioning the camera to obtain an 
appropriate digital image while the automobile is 

10 operated, for example, to receive images of street signs, 
etc. The MS 12 then communicates the digital image 
obtained from camera 13 to the mobile network 14 along 
with a request to identify the exact MS location. Mobile 
network 14 will contact or otherwise access the Internet 

15 18 through Internet access port 16 and convey the digital 
image to various servers in communication with the 
Internet to obtain a precise location of the MS. This is 
accomplished, for example, by dialing an Internet access 
code (e.g. telephone number) and connecting to an 

2 0 Internet server. 

The apparatus 10 can identify a precise 
location of the MS by utilizing the digital image 
information directly or, in accordance with a preferred 
embodiment of the present invention, convey the digital 
25 data to a data converter, such as an Optical Character 
Recognizer (OCR) server 20 for converting the digital 
image to binary text data. As is known in the art, the 
OCR server 2 0 converts the received digital image of the 
geographic location proximate the MS 12 into a bit 

3 0 format, e.g. binary text. This information is then 

communicated to a location server (LS) 22 for 
identification. Prior to, after or concurrent with the 
receipt of the binary text version of the geographic 
image, the LS will obtain a general location in which the 
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geographic image is contained, i.e., in which the MS is 
located. This is performed through communication between 
the LS and the communication network 14. For example, in 
response to a request placed by the LS , the network 14 
5 will provide the LS with the Location Area Identity (LAI) 
of the cell/base station (BS) or group of cells/base 
stations in communication with the MS 12 as well as other 
information the network 14 may have concerning the 
general location of the MS 12. In the case of a GSM 
10 network 14, the LAI can be in the form of a visitor 
location register (VLR) of a Mobile Switching Center 
(MSC) . 

The LS contains or has access to a database 
containing location information such as street maps, 

15 locations of buildings, landmarks, etc. Upon receipt of 
the LAI which identifies the general geographic region of 
the MS 12, the LS uses the binary text information to 
pinpoint an exact location within the general geographic 
region. This is accomplished by comparing the binary 

20 text and LAI information with the location database data. 
The OCR server has the capability of constructing 
patterns from images of the transmitted picture. Thus, 
the patterns will be compared to existing patterns in the 
location server and mapped to certain database patterns, 

25 provided that a certain minimum threshold of mapping is 
met. Once a location or "match" is identified, the 
location is transmitted back to the MS. This can occur 
via a combination of the Internet 18 and network 14, or 
directly between the LS 22 and network 14 through, for 

3 0 example, wireless communication therebetween. The 
location information can be in the form of a text message 
or diagram (e.g. map) displayed on a display incorporated 
in the MS, or may be an audible message broadcast from a 
mobile phone or from speakers connected to a mobile phone 
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such as when a location request is placed through a car 
phone . 

The precise location information can be used in 
a variety of applications and to provide a variety of 
5 information services to a MS user. For example; in the 
event the MS user is lost while driving, the inventive 
apparatus 10 will allow for directions to be transmitted 
to the user once the MS precise location is known. In a 
preferred embodiment, a service server 24 may be provided 

10 in communication with, for example, the Internet 18 for 
conveying information in response to a query placed 
through the MS concerning goods or service providers that 
are located closely proximate to or in the immediate 
vicinity of the MS user. For example, if the user is in 

15 need of gasoline or automotive repairs, the precise MS 
location can be used to access the service server 24 to 
locate gasoline stations or service stations closely 
proximate to the MS 12 and to provide directions to such 
stations. In the event the goods or service providers 

2 0 have a URL address to provide for Internet access, such 

addresses can also be transmitted for display on the MS. 
In another embodiment, the service server 24 may be part 
of or used in conjunction with an incentive rewards 
program as more fully disclosed in commonly- owned U.S. 

25 Patent Application Serial No. Method and Apparatus 

for Accessing an Interactive Incentive Rewards Program 
Through a Wireless Communications Network, filed November 
23, 1999, the disclosure of which is incorporated herein 
by reference, to provide the location of service provider 

3 0 program members which can then be visited by the MS user 

to redeem or accumulate rewards points. 

As an alternative to the apparatus 10 of FIG. 1 
wherein the OCR server 20, location server 22 and service 
server 24 are capable of direct communication with the 
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Internet 18, a system 100 can be provided wherein a local 
area network (LAN) 130 can be used to interface these 
components with the Internet in a manner well-known to 
those having skill in the art. Moreover, although 

5 separate components are shown, the OCR server, location 
server and service server can be integral with the LAN 
130. 

Turning now to FIG. 3, a flow chart of the 
inventive method of obtaining a precise location for a MS 

10 is depicted. The communication of a digital image from 
the MS to the OCR server is described in steps 3.1 to 
3.7. The communication between the location server and 
the mobile network to obtain the mobile station LAI is 
described in steps 3.8 and 3.9, and the location server 

15 mapping to identify an exact location of the MS and to 
transmit the location information to the MS is described 
in steps 3.10 and 3.11. In the event extra services are 
requested, such as through the inclusion of and 
communication with a service server 24, steps 3.12 to 

2 0 3.14 are performed. 

In yet another embodiment of the invention 
shown by the method of FIG. 4, system 10 can provide 
information concerning a product or object by obtaining 
a digital image of the product or object and 

25 transmitting the image via connection with the MS 12 to 
the Internet 18. The digital image will then be 
identified by the service server 24 and, in response to 
a query or other command communicated to the Internet by 
a user of the MS12 , will locate and provide information 

30 pertaining to the image of the object. In this manner, 
information can be provided, for example, on a consumer 
product (e.g., automobile) by transmitting a digital 
image of the automobile along with a query to searcn and 
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locate desired information such as for safety features, 
manufacturer cost, etc. 

With continued reference to Fig. 4, the 
invention can be used to provide information on people, 
5 such as by obtaining an image of a person' s face and 
transmitting the image to the OCR server. For example, 
is a user recognizes someone (e.g., a famous person, 
etc.) but cannot recall the person's name, a picture of 
the person can be taken and transmitted to the OCR which 
10 will, in turn, locate and provide the user with 
information about the person. 

The system 10 can also be used to assist 
travelers with foreign language translations. For 
example, a digital image of a sign or word containing 
15 foreign language can be conveyed to the service server 
24 for translation, with the translation then being 
transmitted to the MS along with an audible 
pronunciation of the word and/or product information 
relating to the translated word and/or a location 
20 associated with the word. Moreover, the system can be 
used to provide advertisement information pertaining to 
a specific retail or service provider location by 
transmitting through the MS an image of a retail outlet. 
The service server will then locate, via access to an 
25 advertiser database, information concerning special 
offers or sales pertaining to the retail outlet, etc. 
The cost of such information service can be primarily 
paid by such advertisers, thereby reducing the cost of 
such service to the MS user. 
3 0 Thus, while there have shown and described and 

pointed out fundamental novel features of the invention 
as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and 
changes in the form and details of the devices 
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illustrated, and in their operation, may be made by 
those skilled in the art without departing from the 
spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or 
5 method steps which perform substantially the same 
function in substantially the same way to achieve the 
same results are within the scope of the invention. 
Moreover, it should be recognized that structures and/or 
elements and/or method steps shown and/or described in 

10 connection with any disclosed form or embodiment of the 
invention may be incorporated in any other disclosed or 
described or suggested form or embodiment as a general 
master of design choice. It is the intention, 

therefore, to be limited only as indicated by the scope 

15 of the claims appended hereto. 
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CLAIMS 

What is claimed is : 

i . A method of obtaining a geographic 
location of a mobile station, comprising the steps of: 
5 obtaining a digital image of a geographic 

location proximate the mobile station; 

wirelessly transmitting said digital image from 
said mobile station to a mobile communications network; 

contacting a computer network through said 
10 mobile communications network; 

obtaining a general location identifier of the 
mobile station from said mobile communications network; 
and 

comparing the general location identifier and 
5 information corresponding to said digital image to pre- 
stored data accessible through said computer network to 
determine the geographic location of the mobile station. 

2. The method of claim 1, further comprising 
converting the digital image to a binary text format and 

0 wherein said information corresponding to said digital 
image comprises said binary text format. 

3. The method of claim 2, wherein the 
converting of the image from digital format to binary 
text format is performed using an optical character 

5 reader (OCR) in communication with the computer network. 

4. The method of claim 1, wherein said mobile 
communications network comprises a GSM network and said 
step of obtaining a general location identifier of the 
mobile station comprises obtaining a Location Area 

0 Identity (LAI) associated with the mobile station. 

5. The method of claim 2, wherein said pre- 
stored data comprises area maps contained within the 
general location and wherein said comparing step further 
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comprises comparing the binary text format and general 
location identifier to the area maps. 

6. The method of claim 1, wherein said step 
of obtaining a digital image further comprises the step 

5 of utilizing a digital camera capable of communicating 
with the mobile station. 

7. The method of claim 6, wherein the digital 
camera is integrally formed with the mobile station. 

8. The method of claim 1, wherein the mobile 
10 station comprises a mobile telephone and wherein said 

computer network comprises a global computer network. 

9. The method of claim 1, wherein said mobile 
communications network comprises a General Packet Radio 
Service (GPRS) network. 

15 10. The method of claim 1, further comprising 

the step of transmitting the identified geographic 
location to the mobile station. 

11. The method of claim 1, further comprising 
the step of identifying the location of service providers 

20 utilizing the identified geographic location in response 
to a query transmitted by the mobile communications 
system to the computer network and transmitting 
identified service provider location information to the 
mobile station. 

25 12. The method of claim 11, wherein said 

service provider location information corresponds to 
service providers that are participants in a rewards 
program so that a user of the mobile station who is a 
member of the rewards program can solicit the service 

3 0 providers to acquire rewards points and to redeem rewards 
point s . 

13 . An apparatus for obtaining a geographic 
location of a mobile station comprising: 
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a digital camera capable of interfacing with 
the mobile station for obtaining a digital image of a 
geographic area proximate the mobile station and for 
conveying the digital image to the mobile station; 
5 a mobile communications network for receiving 

the digital image from the mobile station, said network 
having means for determining a general location 
identifier of the mobile station; 

a computer network in communication with said 
10 mobile communications network for receiving the digital 
image and the general location identifier of the mobile 
station from said mobile communications network; 

a location server having access to a library of 
stored geographic location data; and 
15 means for comparing the text data and general 

location identifier to the stored geographic location 
data to identify the geographic location of the mobile 
station . 

14. The apparatus of claim 13, further 

2 0 comprising a converter in communication with said 

computer network for converting the digital image into 
text data; 

15. The apparatus of claim 13, wherein the 
mobile station is a mobile phone integrally formed with 

25 said digital camera. 

16. The apparatus of claim 13, wherein said 
mobile communications network comprises a General Packet 
Radio Service (GPRS) . 

17. The apparatus of claim 13, wherein said 

3 0 global communications network comprises a Global System 

for Mobile Communication (GSM) . 

18. The apparatus of claim 17, wherein the 
general location identifier comprises a Location Area 
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Identity (LAI) of a base station in communication with 
the mobile station. 

19. The apparatus of claim 13, further 
comprising a service provider database in communication 

5 with said computer network for identifying service 
provider locations based on the identified geographic 
location of the mobile station. 

20. The apparatus of claim 13, further 
comprising means for transmitting the identified 

10 geographic location to the mobile station. 

21. The apparatus of claim 19, further 
comprising means for transmitting the identified 
geographic location and the identified service provider 
locations to the mobile station. 

15 22. The apparatus of claim 21, further 

comprising means for identifying locations of service 
providers corresponding to service providers that are 
participants in a rewards program so that a user of the 
mobile station who is a member of the rewards program can 

2 0 solicit the service providers to acquire rewards points 
and to redeem rewards points. 

23. The apparatus of claim 13, wherein said 
digital camera includes means for wirelessly 
communicating the digital image to the mobile station. 

25 24 . A method of obtaining information using a 

mobile station, comprising the steps of: 

obtaining a digital image of an object 
proximate the mobile station; 

wirelessly transmitting said digital image 

30 from said mobile station to a mobile communications 
network ; 

contacting a computer network through said 
mobile communications network; 
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analyzing the transmitted digital image to 
obtain desired information; and 

transmitting the obtained desired information 
to the mobile station. 
5 25. The method of claim 24, wherein said 

mobile station is a mobile telephone. 

26. The method of claim 24, wherein said 
computer network is the Internet. 

27. The method of claim 24, wherein the 
10 object comprises a text symbol and wherein the 

transmitted obtained information comprises a translation 
of the text symbol and a pronunciation of the text 
symbol . 

28. The method of claim 24, wherein the 
15 transmitted obtained information comprises information 

relating to the object. 

29. The method of claim 24, wherein the 
object is the face of a person. 
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